The vertebrate brain contains a number of striking left-right asymmetries [ The relationship between structural and functional asymmetries in the brain remains unclear. A recent report describes a zebrafish mutant that provides us with some enticing clues about this relationship.
reorientation patterns, with distinct neuronal correlates for short and long reversals and turns. These results were not predicted from the wiring diagram, but emerged from the detailed functional analyses of movement described in these studies.
It is possible to interpret these results as showing a hierarchical layering in the circuit diagram for locomotion, similar to robots using reactive navigation paradigms. One can propose that the behavior on food is the lowest layer and is expressed in the absence of sensory inputs. At the next layer up, the ASI sensory and AIY interneurons decrease reversal frequency in the absence of food. This reversal-suppressing activity is further modulated by inputs from the AWC and ASK (and other) sensory neurons immediately on removal from food to increase reversal frequency. In this simple mechanism, the same neuronal components may be employed in multiple behavioral contexts, depending on the identities and functions of additional neurons incorporated into the circuit.
What Intriguingly, a few fish with altered asymmetry in the brain and viscera can be found in most laboratory wild-type stocks. Is it possible that these individuals serve some important role in the population in the wild? Or are they at a disadvantage compared to their left-brained counterparts and only survive in the relative safety of the lab? These and other studies will bring us closer to understanding how and why our brains show so many asymmetries.
